An in vitro model of the back of the eye for studying retinal pigment epithelial-choroidal endothelial interactions.
At the back of the eye, the outermost cell layer of the retina, the pigmented epithelium, lies against a basement membrane that is adjacent to the choroidal vessels that supply the outer sensory retina. During pathogenesis, these interfaces become damaged, and the homeostatic balance between the retinal pigment epithelium (RPE) and the choroidal vessels becomes disrupted, leading to choroidal neovascularization and blindness. To study the cell interactions at the back of the eye, we have used a coculture system in which a stable RPE monolayer has been cultured on a transwell insert and placed over a collagen gel sandwich into which choroidal endothelial cells (CECs) have been seeded. RPE cells have been stimulated by an inflammatory cytokine, interleukin-1 (IL-1beta), and the ability of the underlying choroidal endothelium to form vascular tubes has been tested. IL-1beta stimulation of the RPE insert increased the number of tubes formed by CECs in the gel as early as 3 d. By 7 d, tubes began to regress. Both IL-8 and monocyte chemotactic protein-1 (MCP-1) were found to be secreted in greater amounts in stimulated RPE. Because MCP-1 is also a chemokine for monocytes, which in turn secrete angiogenic factors, monocytes were added to the upper surface of the choroidal gel sandwich and then incubated with the stimulated RPE insert as above. By day 7, more tubes formed and there was no regression over the experimental time period. The versatility of this model has been illustrated in that both RPE and CECs can be cultured in a more natural construct and their molecular interactions tested by physiologically altering one cell type and not the other.